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(54) AQUEOUS POLYURETHANE RESIN COMPOSITION AND LAMINATED FILM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an aqueous polyurethane resin composition excellent in gas barrier 
properties, and to provide a laminated film (or a laminated product). 

SOLUTION: This aqueous polyurethane resin composition contains (i) a polyurethane resin containing urethane 
groups and urea groups in a concentration of >15 wt.% (for example, 25-60 wt.%) in total and having acid groups 
and (ii) a polyamine compound capable of combining with the acid groups. The polyurethane resin (i) is obtained 
by reacting (A) an aromatic, araliphatic, or alicyclic polyisocyanate with (B) a polyhydroxycarboxylic acid or a 
polyhydroxysulfonic acid, together with at least one component selected from (C) a 2-8C alkylene glycol and (D) 
a chain extender (a diamine, hydrazine, and a hydrazine derivative), and is neutralized with a neutralizer. The 
polyurethane resin (i) may comprise an aqueous dispersion or an aqueous solution. The laminated film with high 
gas barrier properties is obtainable by coating a base film with the aqueous polyurethane resin composition. 
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* - h , Jii«*jKy ys/r*-h, JBjftftjKywy^T*--hft^as**n«. y 
y^T^-hfb-&^<tuxf4, a , i? -r y f r * — h ft a* ft JB £ *t 5 . 

[ 0 0 3 2 ] 

*fl^-f y->7^ - h t Ltti, 0tjx.fi, hyt-^v^yv-r^-h (2, 4 - * fc 

f4 2, 6- F!J l/yi'^yi'7^-H)L<llf©I^«l) (TDI) , 7 ^ — U ^ i? 
y T ^ — h (m-, w^v^-fyiXT^— htU<f4^rC7)ia-^#i) , 4, 4' 

-■^71 = ^-^^ yi/7^ - h , i, 5--7-y^P->-v ? -ry^T^— h (NDI) , V? 
i=;u^^y^^ y-y^ - h (4, 4' -, 2, 4'-, £ 7t (4 2 , 2' - V? ;\- ? 
>■ y ~> * - b t> L- < <D & &)) ( M D I ) , 4, 4 ' - b /U <i i? ^ i? J y T * 

— h (TOD I) , 4, 4' -v?7^=/Wi--^/w^^yixT^-hftif^0ij^-e^5 o 



(8) 
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[ 0 0 3 3 ] 

ftiteiv'^y^T^ - hi utii, mt-tz. *s v \* > & * y *st * - y ( 1 , 3 
-*fc«i. 4-^^!) i/y^>f y>'7*-h'i)L<iH©il^fe) (xdi) , 7- y 7 

^fyl/^J'!) l'yv''fy'>7^-F (1, 3 - * tz. 1 , 4 - f h 7 ^f/V^f !) UV-^ 
-fyv'T^-b'bKli^roS^^) (TMXDI) . co, co' -v f -ry>'T^— h-1 
, 4 - is ^=5- /V s<>- 1/ t£ ¥ ttfflTF-TZ % a 
[ 0 0 3 4 ] 

lii^^y-yT^-hHTfi, 0a tl t£ , i, ^i?^ yi/7* - h 

, P'N^ffyi'^ V ->7^- h (1, 4-f?P^*t5'^yj'7*-h 1 1, 3 

—y^o^^-y-Vv^yv'T^ — h) . 3--f y->7^-h^^-3, 5, 5 - h V J 10 

f A^y^ B^*v'/V'f y ->7^ - b (>f y*ni?>f y«y7^ - H , i pdi) , y ^ u >■ 

\f y, ? v ~~*c 1/ ;V 4 V i/T * — V) (4, 4' - , 2, 4' - X f£ 2 , 2' - y ^ V- 

vf^. ( v- ^ c — # v /u-r y v- t ^ — h ) ) (*^md i ) , * ? u^^v^itj 
y i^T y ( y ^ /v- - 2 , 4-i/^D^^rf-y-y.f y-y7^-K y ^ ;v - 2 , 6 - is 

? a ~. *r V- ^ *J s( y is T * — b ) , If * (>f y ->7^ - /V) -> n ^ ^ V (1, 

3 - * it tt i , 4 - ir * y^r^- h^ff /w) ^yn^^-tj-^tuos^r© 
(*1xdi) ?ii^#if5r Hs-ets, 

[ 0 0 3 5 ] 

lii-y^ y->7^ - hi Ltu, M^a, niyf i/y^^y-y7*- h , 1 . 2 - 
y'Dfi/y-y^ y^7^-h, yf i/y-y-f y-y7^ - h (f h7^f i^y-y^ y->7^ 20 
— h , i, 2-^'^u->-v 5 -ry^T^-h, 2, s-y^u-yv^y-yr^ — h, 1, 3 
y v 5 -r y v'T * - h) , — ^^^^u^v^-fy^T^-h, ^y^y^wys?^ 
y *y 7 ^ - h , 2, 4 , .4 - x » 2 , 2, 4 - h u y f /u^^-t^f uy-y^ y i/7^- 

2, 6 -i?^ y->7^ - hy f/v*/x - hfj: jfirf if 5-idSt*^5. 
[ 0 0 3 6 ] 

tfjJ-fys'T-^-hYfc'S-w (»i:^^f y/7^-Hb^«) (a) iits, « zk * 
yv-r^-h) ft if a* m tr t> tt s o ±8A*ttt», -y^yy7^-MJ^©HffI 

>f y >> T * — FiUtt, TDI, M D I > ND I 4 L< » ^ # JIM J& y 30 

•y7^ - h i Lta, xdi. TMXDiftif4!8*K, mis v?^ y -y 7^ - h i L 

tli, I PDI. 7k X D I , *SMD I ifcif^^J ^fX/'!!)7tt©ilii>f,li > 

^^^v^-fy^r^-h ( t d i , mdi, n d i ft if ) „ f t f fi-y-f y ^7^ - h 

(XDI, TMXD I fti) tJi^ill-y-f y -y7^ - h ( I P D I , Tk^sXDI, 7k 
gsMDI&i?) 2* £f £ L < . #(^, MDI, XDI, 7k &5 X D I ft i? 0 * L „ ^ tl ?> 

wtf y y Y ik&® temwx* xte -U&> .km. x & m Z 0 

[ 0 0 3 7 ] 

^ # k , ^ # msjj m *s J: t/ib at #i # y w y -> r * - h a> <b S & £ n fc '> & < n-t© 
y-y7^ - Mfc-^ftcDttltt, *p^y-y7^-Mt:§ft (a) ^#ic*tu-t, 

3 Oli%fil± (30~100a*%, »SL<H:5 0~10 0li%, £ <b I- £? * U < 40 

7 0 ~ 1 0 0 * % ) -efe5„ 
[ 0 0 3 8 ] 

# v y i/T * - y fc&voiz . ^-yy i/y-y-f y-y7^- hfc-ii;*^*^!) u 
y-v 5 ^ y ~y r * - h a> ii iR £ ;»x 7t '> ft < t h — m&^te<Dt*m?L lv\ -y y u v 
y bRxf/xii7km*iy v ui/it-i y i/T v (D-m-sit, iifit, 

* — hfl; -fr » (A) 4*i:»LTi 0li%Etl (I0~i00fi*%) o IS H ^ iR 
T? # , ffl^, 2 0lt%»J: (2 0-1 0 0**%, »*U<(4 2 5~100«ft%, £ 
<b K # * L < ii 3 0-1 0 0 11%) 
[ 0 0 3 9 ] 

^ix b <o ¥4 y i/ r * - y i&ftte&mx&tzte 2 mu±m&&z>^x ®>mx z , $e>tc 50 



(9) 
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[ 0 0 4 0 1 

(b) * y t k d * n 

t Kb^J/RI:!!, # A? %fK, #yfcKndf-v'#/i^^&;&. 

# y t b- a * ^ * /i> * ^ m fa t, m&L & n tz. & & < H-«otii^t«tt5 0 

[ 0 0 4 1 ] 

•>C ! . 10 7;l'*y-*;l'/Kyt> ^ * f W V ^ fc if <D fc K a * is c 4 . t 0 T /V * >■ 
-jKP */U#y»Xttv?k Kn#v'C 4 . 1 o7A'^>'-Jii!)*4'#i'SS, 2, 6 - fc K o 10 

£ & § & fc if <D v 5 fc K ci dp- iy c 6 _ ! o T u — > - # # :/ ^ fc if 2* #1 Tf: £ 5 0 r jx?> 
(D# ]) fc Kt2^^^fim»*fc{i2«^±m^-^t>*-C^ffl-Cg:5 0 ff* LV^y fc K o 
> m fi , *!)t KB*f7A'*y*/l'#>'i 1 # IC t K o ^ 7 ;P * V K > #1 X « , 

[ 0 0 4 2 ] 

*y-2-X/H*;:/^fcif<Dv?fc Kn^r->C 2 . 10 7;l'*y^;V*yS> 3, 5 - fc K n 
^^^^if^^/i^^glftifro^fc V u * i/^mm * s^* ¥ &mm-r? % Z> o Z. U h 

[ 0 0 4 3 ] 20 

fc *s , t Kp^-y^fi, m.<7)Mmx-mmvx-b^^^ a ^v^b^^-iym^mt 

tTtt, #J « , r >• * = * a , T?^*S (hy7^^;v7 5y«^if) % ( 
h y <? a m. fc if ) ft if # 0>J ^ # 5 o 

[ 0 0 4 4 ] 

jKypu^^WIB (i) ri , *J> fc < t> (A) # R (B) i ©KlS t <t 9 #5 

:hst^5„ fc*j, #y^u*>«flg (i) (Dmmn, tfiE^y t kp^-v-s (b) <d 
ftiiiaoiiTtS, ^rofcfc, ^y-ry^r^— h -ft: -a-^ii:coSJcS(c *3 v^t, # y 

„ TKy fc Kn^i/i©tifii ( muz , * y t k o * ^ & , # v * — 30 

S^I^^OO^^fC^bT, l~70*/W% > ffiL< S2~5 0*^% ( #J X , 5~5 
0 *r % ) gSOll^tjljRftS. 
[ 0 0 4 5 ] 

(O ^y^--/w^^ 

£ T'ffl 5 ^ fc # 5 2* , ^X^^ttOl^^^ il?t> T/V^rl^^^y=i-/w ( #J 

;t f£ , xfuy^ya-;)/, ^p fvy^y 3-/1/, hy^^w^j/ys — , 1, 3 — 
•7 & 1/ i?3r — ;v ^ i, 4 - -? 5> 1/ — ;V , > ? >■ ^- — /u ^ ^^-^>-v?^- — /v x ^ & 
^yfyU^yp-zK 9 ^ i? 3~ — /P, ^-^^Vv ? ^--/vfcfc'(Oil:®)f^x«^ii4^^C 

2 - 10 T/u^-uv^y=i — /w) , ( *K y ) t*^c ! .,7A'^uy^y 3-/v ( ^ ^ u > 40 

^/ y = — ;\s s ]> jjxf l/y^y f |>7lf vyyi) 3-;U i i/7c f 3 

-/l^fcif) fcif<D®^^ft^y=i-/W^^^$tL5o fft L^iJ'y C 2 - 8 
* !) ^--/w^^ [^xtf^ c ! . 6 7;^i'y^P 3 - /i^ ( # fc: , 3i^i^v^y=i — /v, i 
, 2 - £ f± i , 3 - t"p f wy^y i, 4 - ? > & * — & , i, 

^ ^ * — ^ , 3 - * f- a* - i , 5 --<y^ y -yt-;v) fc if ] * -yxii h y t^-yCj., 

7^^-l'y^!) 3-^ (-yxf i/y^D a-yp, h i) if u y ^ i) 3 - , ^ a fc° :x 

=-/W*if) #{C^f£UV^v?^--/l-jE!g;5>(iC 2 _ 8 T/V^rU>'^'y=i— (# 

^Cj-eT^^rUy^y^ — /U) t*fc5„ 
[ 0 0 4 6 ] 
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K *f3- /V . U y* As is S , 4 K o 3r / >- , 1, 3-Xttl, 4 - -> y 1/ y v 5 — 
A'(>L<fltoiB*«il?) , l§Si^t-/u ( #1 x tt , Tjcgsf^y^y-zuA, 7k 
V v- y Z? — /\s , V iJ' u ^ If y i> — /v , f^n^^-if-y^y^y — 7W if ) ft if tf> 

# , M x. tt , y* y -fc: y y , hyy^n-zv-^yy, F !) c-/i/^B/<yft^oiJ{p 
[ 0 0 4 7 ] 

# y - /v- # tt , 5^*<fct>C a . 8 #j;*-A'rit5> [ # N c 2 . 6 7;wdrwy/y 3- 

A'] Sr-^l>©asfiF*LV^ 0 #y*- A fc;tt^5C 2 . 8 5tfy;*--/i'/&:& [*3Mc, C 2 10 

/w] ct> #J « , 5o~i ooliydSioil^^i^ft, 

, 7 0 * * % £t _t (7 0~10 0li%) . L< ii8 Oli%»± ( 8 0 ~ 1 0 0 fi 

S % ) , $blC»4L<l4 9 0 li%£t± ( 9 0 ~ 1 0 0 M M % ) X' & 5 „ 
[ 0 0 4 8 ] 

( D ) «( # ft M 

« # e si »c « , y r =• y , tk> t y y ^>Rxfn v ? i?>mm#<?>mi>*t>miRistiit 
ife-a*ffifflTt, t§tt* * «^ *r*r ft; ^75 

[ 0 0 4 9 ] 

7^>, FD^f uy-^7?y, fF5^f wyv'T^y, i/y-^7? y, — 

*t^fi/y^7?y, 2, 2, 4 - F y ^ ^^^^t^ ^u-y-^r 5 y, 2, 4, 4 - 
h y y^/u^^-tf-y^-yy^T^y, ^-^^y^yy-yr? yftjf©c 1! . 10 7A'*yyi' 
7?y;ii?) , 5f # ®s 7 5 y ( #l x. tt\ m-xii P -7x-uy-;75y > 1, 3 - * 
tt 1 , + yy^7;yfcL<incil^fei^) , flg S?i i£ 7 5 y ( fll x tt , * 8s 
*y!) i/y-^7? y, trx (4 - 7 $ ; y^ c^*-y;v) y y y , ^ y*pyi?7? y, 

tfx (4-75;-3-^f;^y^P^^y;V) y^y^if) , fc F'odfy;H^f v'T 
5 y (2 - [ (2-T5:y^^/W) T 5; y ] ;n y y — /V , 2 - 7? / if /W75 /7"n/< 
y — A- , 3-75y7 , nf;l/75yx^y-;V^if©7;/C 2 . 5 7;V^f;l'7 5/ C 2 .3 7 

# /u 7 - /v ft if ) , Ki^f-y7?y ( #1 x tt , 3, 4-v 5 7?y^,S.#6£ftiftf> 30 
v^r 5 y % % /i> # > & , l, 3-7x = yy-yr?y-4, 6 - -y^/i/* y^, 2, 

4 - 7 5 y h/viy-5-*/v*y^ftifo^7?y;*/v*y^ftif) ft if 2* i£ if b *t 

[ 0 0 5 0 ] 

fc K5^y, tF'7^ySlftiLTtt, t F'7J?y, t Kn^y^s^f t K5^y 

( 2 - fc K 9 i? y 1 y y — , v f £ £ & fc y v v 5 y C 2 _ 3 7 /V 3r 7 /W a — /V ft if ) , v 5 * /V 

3# >- gg fc k 5 v 5 k [ m a* si * a v m fc k v k ( = ^ y & y t k 9 k > r-yfyt 

5? fc K?f K, y* * fit i? fc F'7^F\ F*r*yzSi?k K 9 K ft if © c 4 . 2 0 7 77 
v - 5* tj /u # >- ^ fc K ) , ?f # 01 * /v jR y ^ fc F*7^K ( >f y 7 ^ /v m *S fc K 

7^ K , 7 ^ ^ fc K 7 ^ F* , -7" 7 u y i? U ;v # ^ k t: K?i?K4^oc,., 0 7i' 40 

- v - * a, ^ >- © fc k 9 ^ k ft if ) ft if ] ft if & m if fe 5 . £ tt e> cd m fi ^ # tt 
*3*-extt2aei±m^'&i>-frT^fflt?#s 0 

[ 0 0 5 1 ] 

c 2 . 6 ) o(S5>-f-*oil#S3W» i^r^y (Fd;ttt, i^w^^t^v, 7 F7 

y^-u-y^r^y, ^y^yfi^y^r? ^^t^fyy^75y)S:ifoc 2 . 6 7/v 

^ l^yv'75 y, 2-75/if/l'7?;i?;- ;v , * y 1/ v T $ >- ft if ) , fc K 
V 5? ^ , fc F'7 -y yltfr (Mitf , 2-fc F'7i J /'l? / - 71^ , T^f^^i^fc K7^ 

Kftif) «sfffl$n5 0 ft*j, ®#s^]tt, *iicfE;i:T3tigK±©jKy 75 y^^ ( 
5t<yT5:y,7KyfcK7^Kftif)^ff : ffli-^ri!*s-e#2 )o 50 
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[ 0 0 5 2 ] 

i&g-cfc^fi, * y <? u ? is m m <o mm t is x , ^y->7^-ncjtt5s 

^ttSSr^-rSYb-a-ifei, 04 x fi , ^«t(c^ (ixtf, St * w-T , M ?k 7 * g£ , & 
*RJfctt**r*r-*-5fl:£ , » (i't-^^ifoyt Hb*H*», t ? ^ * if ) iros 

& m & & ^ x & b t\ z * y * ^ * ^ # » * - ;u ; * * is * ;u & > m ( 00 x. fi , 2 

-t^r->x;? 7i;-/^;i'*>l4J?) , * # /v- tff >- & (0ilx.fi, 

* 3c # ^ , * A- tft =» ^ & , S-^/l^^y^^/V^fti?) , 7^ / S^f^;!'* 

t*->K*f Sr3 OliroKl^tL, t¥^»^13 0 0 - 1 O, 0 0 OfI©ft^i 
# if ) X Z ft b <D # V * * is T * ^ ^ it & & & & M-fr \^ X n ib ft Z> * V =f ;e ^ ;W :n 
— "r/utfV — & if £: ffl ^ T t> J; V> „ 
[ 0 0 5 3 ] 

5Ky-7^^^#ig (i) u ^Ky ^ (i) 

ufcTKte^-c i? a ^^uss-r 5 tctt>, # v <? \/ ? >®m (i) ©^sra, ^mjx 

f4Jfc*-ef»SiSn-0*5. *fpJW i: UTtt, tttffloig^, 0ilx.fi, }?*8*afi [0ilx.fi, M 

3 17^8 (F!)^f^7;y, h y xf ;ur ? yiif o h y c,. 4 7;^;v7 ? y, 20 

y yn/v - ^7 i i?®7^* ; - /V7 5 y, ^ /w- * y > ft }? <Dmmm£:T >- ft k* 

) ] , as m m. m lt ^^-t , T/w#y&js?k8Mb#> ( * sMk y ^ ? a , fcwnt->- h v 9 
a, *afcft* y ^ a* if ) , t/w* y ±®^ji7K^fb^i (TK^ft-^ f ? a , tK i& -fb # 
^ ^ /j: if ) , r /is* v & mfemm. (gsthyn, ^sfc^y^Aft^) ] a* iptf <b 

[ 0 0 5 4 ] 

»c^f^^yTtt©«^i6»e>H: % 0!)x.fi, h yif 5 yftjfo h y c 

s 5 ^* tv\ *%im t L.xm&&m.m (r ^^e~r rut ^ ^m^hmn^n±m.mti: if 30 
) Srfflv^i:, *k y r =■ -a- (ii) f- ± *> # y * * v at ig (i) <Dmm zfemx- # 

, #x^y7tt!r[6l±t5©ttfflt'fc5. 
[ 0 0 5 5 ] 

/<£ 33 , f> fP SlfC J; 5 * fp £ fi , 04x.fi, 30~100%, &lt<li50-l 00%, 
7 5~1 0 0 % S * o T & «fc . 

[ 0 0 5 6 ] 

y v w * y»jgs^tefi, iisr, tfjfEzK y * * >mm, ^^mr xf-^^mw- 1 

t?«^c$tfC*5 9, 7ktejiSE#i:L.-Cfi, * , Tk^ttXfi^TKtt^^ (04x.fi, 31 ? / — ,v 
; 7 F7t Kn 7 7y'i^Ox-f/i'g ; -Irn y;v^a ; # A- if h — ^ S ; 7t F = M) 40 

= h y/y«4^) , xtti*t6>©a-fr»«E«s0i*T?#5. a * , * 

[ 0 0 5 7 ] 

a? y * u * ^ » jib Ht , TkvkwutizmMvtcfc&Wi, xte7k&Mfriz&nvtc7kftmfr<D 
itfeott)±v\ * # » # ^ *j ^ -c , ^-m*^ itf )) v \s ? > mffen*) 

©tt^SttflfrfcHWRStt-r* 04x.fi, ¥^lft?i20~ 5 0 0 nm 1 #£L<fi2 5~3 
0 0 n m £ *b fC £ L < fi3 0 ~ 2 0 0 nmm&X&>oXh£\^ 
[ 0 0 5 8 ] 

•feh^&, r^^y-v-fe^ifiiSo^y^i^^>«tflg©*ttfba«^fiJfflUTii»!-^t 50 
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* - h ft « (A) i*y t Kn^f'/i (b) iiKSCiHyt-;^^ (c) & / 
Mfc (A) t#J k Kn*'>8 (B) (c) i: trg« , * $£S ^ 

y * ix ^ ^mmzmnxz s 0 10 

[ 0 0 5 9 1 

& *5 , mffE;tfy-ry->T*-Mt;-S-^ (A) i:^tt*^J®^*^r-r5«-^^ [ # y t K 
D * m (B) , #y2f--/U/&# (C) *S.fcTJ<*l#**!|jfc3- (D) ] <D m A t <D ftf & it , 

# * ^ y TttS8j:t**tt<fc&«**>fcv*«5iii-ei!ft-?#, # y -r y -y t * - y\t-&m<D^ 

yi/T^-FSl't^tSLt, 3- # (B) , (C) S.t5 (D) ©gft*flf ( X tt 
^ttTK^H^^^-f-S^rtiS) © * 0 . 5 ~ 1 . £f £ U < 0 . 7 ~ 1 . 3^e 

A* , £fe*C$?*L<tt:0. 8~1. 2*^SItfc5 0 * , 

4fe (B) , (C) 3o <fc (D) ^nHoJfv'lS (b) ©t Kp + v'/i'li:*!) 

tf" - A* # (C) fc K n df- y /W « £ CO g"J -g- < A-ifc ) i|fj#/^# = 10 0/0-5 

/ 9 5 , £J3;L<«:8 0/ 2 0~ 5/9 5, $t tSJ L < (J 6 0 / 4 0 ~ 1 0/90g 20 

*-e&5„ #!)tKB*^l (B) *J<tt5zKy^--A^5> (O CD ff fc K d y ,v S <t 

« # * so & a- (d) <Dm&fcmm* (ticr^yi) ica^ (t^it) ra 8& # / « # = 

100/0-10/90, jfSL<iil00/0~ 2 5 / 7 5 < £<btc£f£U<W:9 5/ 
5~4 0/6 0 lSffc5 o 
[ 0 0 6 0 ] 
[*•*!] 

#3&W"<?H:$IB«aUfc L,X <D# V T 5 \Z £ *) ^ U <7 W*y;|trjmcD^g,!;ij£-g-£i2: 

5 CI £ iCJ: 9 , 7tt^^a^*5o 4 , *!J75yft^^i*y !7 W ? y 
» Bl cd £ <!; cD^-^tt, -f^-y^-a- ( 0!l x. , I£iK7 5 /iir*;V7t? + v';vSi:(D^t 

y^-a-^^) T-feoxt.j:<**-^-a- 7^; K^-a-^if) ffcotuv\ -to 30 

fcfc, ^yr^y-fL-a-^irb-Cfi, $18(7^1, I2S7? ;ll3j;tfS3Si7? 7 
SA^IRJiifcSlcoSSttIiI^itt5i*o^y7 5>'I^tffit?#5. 

[ 0 0 6 1 ] 

^y7?y{^i3t Ltii, Siife^L, a>o#;*^yTtt£ftj2-c#£i®t>«*o 

ft: 4& ri* £6 ffl "C t , i§ , T^yffilOO— 1900mgKOH/g, £?£L<«:150 
— 1900mgKOH/g ( #| x. fcf , 200~1 700ragKOH/g) , £ <b # 3; U 
<F±200— 1 900mgKOH/g ( 0!l X. W? , 300 — 1 500 m gKOH/g)fgS 

co^yT^yasteffl-e*, r^y*tt:3oo~ 1 9oo m gKOH/g;g.g-e£>oT i fc>j; 

[ 0 0 6 2 ] 40 

# V T S> >- & %) k V X , T U 1/ i?T 5. l/m (if l^y^75V, 1, 2 - n 

f wy 5 y, l. 3-ynt:vyj?75y, l , 4-/^yv ? T5y, l , 6 - ^ 3r 
-y-yfuy^T^v, 2, 5-^y^-/w^d f --y-y^yvv 5 T5y, H)^f;^tt^ 
i^y-^7 5 y/j:ifoc 2 . 1 „7;v^fuy^7; y^if) , t KD*->/Htt^7 5 ( fu 
Eittft»lOSTM/T©7 5 ; C 2 . s 7;v^f;P7 ? 7 C 2 .,7/^/V7;i'3-^^i?) , sK 
y7;Wdfl^^7K!)7 5yS (v'lfl'VhyT^y, kyf h7?y*i'©^^ 

If F77/^l^y*!)7?y*^) , N-7/V*/Wf ^7^^ i^y-^7 ? (N, N 

, N * , N'-f h7^f/Hf l'>v J 7;V 1 N , N, N ' , N'-fh^yfA-l, 3 

-/Dbfuyv?T5;y, n . n, n', N'-fh^y^A-i, 6-^=^-y-y^T5y, 

N, N - -y y f - 1 , 2-xf l^V-^7^, N , N-^7f;V - 1, 3-70/0^ 50 
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7?;xf/HfX7J?y, 7 5 y ^ n ^. 3r iy A- y * ^ , If* ( 7 5 y y f /V- ) 

u-x^rihV, 3, 9-tfX (3-T5/^titr/V) - 2, 4, 8, 10-7h7*^ft^ 
tf P [5. 5] ^>'7 ? ^>''fe^cOlg»^jK!;T5:>'«;v ? T5/-<>--fe r ^, * is }) \s is *J 

7 ^ y, ^7-; ;i/7i = /M 5 y v?7i = ;v^/i'*y)5: ^of f n# y 7 s 

\? \s Is ir * +)■ 4 K P O ft © C 2 - 4 T /V U >• * K) fctttoVttttMfc ( 1 ~ 6 * 

^SS<D7/i/^f wyt^tw" KiS#*ll Lfc#iOft, 09x.«. ^ f ^ ^ T 5 > E O 4 * 
¥sMm, * is V W V v?7 5 1" E O 4 tA'ftJOftft i£) 4^*5^J/Tft5o 10 
[ 0 0 6 3 ] 

* it , *!i7Syft^ft (iii) t L -C tt , ^^O^Stt^m^^ (7?/Ift?»l 

i^Jl^^^tp) ^W-TSW^ffc-a-^ (^7>*5'/y y^SJ*^) , 0iJx.fi, 2 - [n 

- (2-7;;if^) 757] if ^ h U y ^■>->7>', 3 - [N- (2-7?/i 
f-As) 7?y] h y x b^->->7 y^i [ (2-T5/C 2 . 4 T/W^r/V) 7 5 

/ c 1 . 4 7/u*/v] h p c,. 2 7;va*v'y7y, rtt6>cDhyr>'W=idf-v">5>'{-*J-jcS-r 
5 [ ( 7 5 y C 2 . 4 T ) T 5 y C 2 . 4 7^^;P] C t . 4 7 ;w ^ ;v ^ C j . 2 7 ;V 3 ^ •> •> 

[ 0 0 6 4 ] 

£btc N *y7?yft^«ii:LTil > ^tt^y7?yfU«i > Mill, ? w * > ^ -14 *K 20 

t * - y \\L^m <Mx.fi, ^^ft/ f yy^^ y-y7^ - h*Jf©-y^f y-y7^ - fxfi 
Z (Dtetefc) t T ^ — & v T 5. >- (v^y f ;n?/-/u7> >■ , y ^ ^ 0 ^ / 
-^7 5 y/£jf©fc Kn^y/vS^tf 3H7?y (#IC^7/V^;VC 2 . 4 7/W* y -/V 
75^) fciT) t ZttMRfc £ -Br 5 £ t iz J; 5 WSSt? # 5 . *5 , >?u^ y«tt#y 7? 

commit &^^xil itrE^^w^y-fy^T^— hin-fr* (a) cRt.f , # y 

Oi/7*-Kfc*» (A) © 35 # ( - * «t , H * # , Tc^r^-hfr. V y h 

* if ) t> « m -e # s o 

[ 0 0 6 5 ] 

£bfc /Ky^^i^v-Y^v, iK!)7!)^7-;y, 7i<y tr = ;P7 5 yiit*©^ y 30 

* a ft # -f -a- « & <^ t) A v^ 5 r 1 35$ -e * 5 . 

[ 0 0 6 6 ] 

ctibcoTKy 7 5 > <t& m fi*3* -e x i± ~m w Jb«a -a- * x m m t? t 5 „ m e> © *k 

57^(^1)©^, S«lJSS*y75yi (C 2 . 8 7/P*U-Vv>75^, 7 5 y c 2 
_ 4 7 A- 7 5 7 C 2 . 3 T /I- T /V 3 — /V- , is X IZ h V C 2 _ 3 7 /V * L-^tK V 7 5 > ft ^ 

©#y7?ya, -tif>©3Ky 7 $ yf©f ig^icy f ;H^f ^tfc7/w*yyy7 
5:>-^'X(i^x{ihyc 2 .3T/i'^rw^^yT5>-) , *fa*U7;y| (i^T$y-< 
^ -tf ^ , yy^75y)feifoy75yi) , rjvb*y75yft^!fecc 2 . 3 7/v 

^U>^^r^^ K 1 ~ 4 =Z/V&tfM bfctfJDft:, « |gc © X tt ft X M & * 1~ 5 W 3tt -ft: 

Os 9 is * y 7° y v y*#j& if) , >>w^>^tt7KyT5>"ft:-a-#i7feif^$f^L.^ 0 40 

[ 0 0 6 7 ] 

£ibfc, rtifcro^y 7 5 yft^«s©5 LvWb-&«5ii^ Tktt^f^icpi^xfi^ftic 

5yt&5©^»iL^« ^fPSJ*iBfilE#|gttm« (7>^e-7^>75>-S) t? fc 

5tt, fiStt©»^^y7?y$:ffi^5t 1 # y ? u ^ ^isfjjg (i) + fp-f- 5 

^^J^I SriSSi $ ^y-7^^^MJJM (i) ©HSi^y 75 y trofe^sr^gtua-c 

t 5 „ 

[ 0 0 6 8 ] 

^y^u-^^^jjg (i) t y t 5 > ft -a % (it) tcffl^a, y rtt^r»i ±t* 

# 5 ffi 0 ft fc *j is -f , iStllttt^I? (75 ;l)5:if©iiif) t<o^«it 50 
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HT. mx-St, 10/1-0. 1 / 1 , £?*L<te 5/1-0. 2/1, £ fe K: # * U 
< 3 / 1 - 0 . 3/1 (09^{f, 2/1-0. 5/1) SltfeottiV^, 
[ 0 0 6 9 1 

«©*iP^5rt^TV^t t 8s an #J £ L T fi . 9 y v ^ #J . RfofemitM 

( tK # «c (TK^tt) *P^yv/7^-K * # St tt < * ft ) K , tJ< ?g tt 

^^^^{k-^^, Tk^tfctt (Tk^tt) ^-^-^^y *m&T w i? ^ 

ffl , / p -y * ^ ^ m it &| , * #, #J , -747-. mfk&Mti: if&MTF-ZZ Z B 
[ 0 0 7 0 ] 

> 9 ^ * y / y >- ^ ^RJ t b T « , 1N # ft? tt T /V =» 3r V 5 ^ ft , #J tf , p 
V^tT^a ^ri/->7 V (^pp hyxN^'>->7>ftif©^nn h y C,. J TA'3^-> 
^ 7 V , 2-^cPif;l/HJxh=lfv'v'7y i 3-^Bn/pf;kf.y^ h ^ •> 7 y 
ft if <T> 7 p p C 2 . 4 7 * A' h y C ,. 2 T = >^ *, ? i, ft X) > xjK^->i$f7;V3i|f 
5 f [ 2 - ^ U '>^;Vt^r i/if ;W h D x h ^ -> 7 y , 3 - ^ U v'v';Pt :) f i'/n 
f A- h- y h > 7 ^ ft if CD y y -> J/ /V t + C 2 - 4 7 b ]) C , . 2 7 ^ a + 7 

^ , r. ti «b h y r /v = ^ ~> v- 9 ^ *t JS -f 5 ^ y -> /u ^- ^ c 2 . 4 r * c , . 2 

7 ^ a ^ -> y 7 > > 2 - (3, 4— ^*fdri/v-^P^=3ri//P) xf/l/H)^ b + V y 7 y 
, 2 - (3, 4 - re tff 3f v' ^ P ^ 3r i*' ) xf;l/F !)x h^-yy^y, 3 - (3, 4 — 

# dr ^ P ) 7* o f /V h y ^ h iy > 7 >- ft £f <D ( ^ 7$ * is is 7 u T 

) C 2 . 4 T /U^f-jU h y C , . 2 T /U- 3r v- 7 > & if ] , T?yS^-#T/V3=^v-v'7>' [2 
-T^if;H^ h *r 7 ^ > 3-75 y7"Df;Kyx F^yv-7y^^©7 5 
yC 2 . 4 T/W^r/Wh y C,. 2 7/W3^y->7>, CtbfecohyT/Wa^v^-^^v^^J-jtS-f-S 
75/C ! . 4 7/^/K ! . 4 7/^/l'^C 1 . J 7/^+i/i'7y i M*7H§t7^a 

7 > (2-^P*7"hxf;H-!)^ V *r is is 7 > , 3-^;P*7"^7'pe;H-!lx 
h dr y y 7 y * ^ O ^ /v* 7° b C 2H 7 /i' ^■/l' h y C [ _ 2 7^ 3 ^ -y •> 7 y , ti b <D h V 
7/1^3^ •y-y^yic^jSts^/w^T" v?c 2 - 4 T/V'^r/V-C 1 - 4 T/P^r/Wv 5 C 1 _ 2 T/V=i^r 

5 V ft if ) , l^x/UXfixf yytt^fifp i g^s^||t5 7;i /3 d f -y.y7y ( ^ - 
/I'h-yy F^fVy^y, t^/yb yx h^--y'>7>*^(DK'x;vh i) C 1 . 2 7;i'3^-y-y 
7 ^ , 2 - ( y *) r^yn^yxf/i/t.!)^ hdf-yy^y, 2 - ( y * ) 7 ^ y n Jf- -y 
xf/PHxI-jfy.y^y, 3 - ( y ^ ) 7 ^ y a ^y7*n f ;l- F y x h ^ y y 7 y ^ if 
co (^^) 7;? !) nifyc 2H 7;^/^ y C 1 . 2 7/i/3 + yy7y, mfe© b y 7;V3 
dfy V7 y|c*fjgt5 (^^) 7^ y c^yc ! . 4 7^=>f;i'C 1 . 2 7^^;i/-yc 1 . 2 7;U3 
^r~>v-9V«c^) ^if^s^i^-e^5 0 ^^^^ry^y^y'^Jirb-rtt, WiE#y7$ y-(t 

[ 0 0 7 1 ] 

^5y*y7"y ^^^Jcoffl-g-fi, ^y y-^^x^ugi 0 oii»ic»ut, 3 oa*gi5 

(M^lfi, 0. 1 - 3 Ollg) , »*U<«0. 5~20M*$P, $^lC$f*U< 
t± 1 ~ 1 0li3gS-?J)5„ 
[ 0 0 7 2 ] 

$ b tcTKtt^K y 17 v> 9 >-mmm.i$yo « , ^^^yTttSr»^t55fev^«sH-e N ^^(c^c 

^y-Yy^T^— hfb-a-!^, ^y^/pjKv 5 ^? k <b » , *Ky^;#=*vMb ^y^-^r 
•y-^yvfb-g-^. St^/XfiT^y^^^fb-a-^^ifdsfflv^^So rjt?,©gf£;ttSft 
SO , TKtt^yv-u-^^W^m^^tpco^/w^^^yvS^TK^S, 75 / S^ifroSStt 
flH4SUa(c:*|-LTYt:^^^S^-f-5fcJ6, SW^-f/u^ — co^»tt, » # >T • 

*s w fiJ T- & 5 o 
[ 0 0 7 3 ] 
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(0iJx«O. l-3 0fi*l35) , 0*U<f±O. 5-2 OS* SB, $bfC&*U<f*l~ 
1 Oil^SItfeS. 
[ 0 0 7 4 ] 

£ lc J; *) , B5«bfe«l«fl:-e-«>oJimK#y 9 U'^i'WJg^tfy T 5 Wfc a* « A X J* 

«8 Jf t£ 4£> (*»Slfi:©*HltJI:fc<fc^4fe) b®.*i*frl£Z>(Dfr^m~?1bZ>. 
[ 0 0 7 5 ] 10 

mmm t l t « , -^Tk^-r^ig (7 ^ p ^-r if ) , * a- y 

-Y h ft if ) . T^^=^7^h^*!;±SK^ (7>f f, ^ !» *4if) , * p< ^ 

* -Y b Si zt^K ^ (tv^yot^ h , '< 5* ? W K / vhn^-^ k it # -y h , — 
h 5 -Y y — 3 -f h , ^f^^tY bft^) , 5=*3.?-YhSg*i±«;» ( ^ - 

hftif) , ssx»v^*Rtt±K» (eat, &gs*iftf>£S:, ▼ — 
k ^n^^yy**-*^*, ^ = a-7>rhftif) ft if a* m * -c £ 5 . ^ *x e> & ± & 4fc 

tt^*fc*i±«;»-T?*>o-C'b,fc <-frrii*i±tt*-Cilbo-c:'b<fcv* 0 VflttftMJUKfls-frttri* 

-y hm*t;±&® ( * is * y ci -r -y v ft if ) , -7-r*^^±jK^i (*iittst4i') # » 20 

{c 0 * L V> o 
[ 0 0 7 6 ] 

M*Mtt&*Ji:|*fl;'fr'lfea>3p*&*fc«tt, ffltt* 1 O MmtlT (iiii, 5 0nm~5Mm 
) , jf^L<«100nm~3^mgSfi)otUl\ & M OiiM m M Wi it & %) £> T X ^< 
9 h tfc fi , m x-t£ , 50 — 5000, 0£b<fi 1 00 — 3000, $5>{C$f*L.<{4 2 
0 0 — 2 0 0 OgJffcotUV\ 
[ 0 0 7 7 ] 

S£ P *t t& Ji 4£ rt: -3* 4fc <£> Sd fi , B^#&g-C-, # y ? u- * (i) 1 o o \z 

MVX. 1- 2 0 0 113!, SJL<tt3~1001iai, J ?> IC^J L < li 5 ~ 5 0 1 

30 

[ 0 0 7 8 ] 

^TKtt^f y ? i/^ > «hb » j& * » , g# «t, ts, #;7xftifro 

t7?y^^, ^9 *^s> * ft if) ^M-T5^*tt*5J;t^^fx^yTttd5ffiv^cD-e, 

=Sr, a-^^^^^Jftif^LTflJffi-e^S,, flrK, "(? fe o t 1 X /< y 7 

14 * ^ -T ft , ^!)7tt«tl*f*5:Mt5©i:t«t'fc!), 09 *. HT , *tt*K y ? u 9 

^mmmrfimitmikx'? -< t lti t> «t # * l ^ « -e « , *tt*Ky 

<? u ? ^mmts.i&%>i-±. -7 -4 sua-***!* ^ (omuKM vxm^tf*'< v rtefctt^-ra 

«t Bg *& j£ 4fc ( * i§ ifc fc 5 VM* * # fc # ) tt , S|t7^/UA©'>^< it^It, # y ? V- 40 

O ic jg L X ^ 5 o 
[ 0 0 7 9 ] 

jjfy^^uv, 7jfy7 p cil:' , l/>' > 7*nt'v>'-ifi/y*lAfls:^ i ' ro jj;i; C2 . io t l/ 7 

v ^ «f jig ft if ) , ^y^^^/p^wiit ( 0i x. « , ^y^^w^x^^^w-h, jkd7 

^UV-^Uy'^U' - hftif) , !) 7 ^ KSiSI (0ilx.«> "t- >f o >- 6 , T << n ^ 6 6 (D 
IKi^#!J75 K, jK^^ + v'!) u>7^/^ K^^Wf f I/KP 7^ K4if) . f 
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^f!J tf-^T;i/= - /u, ^ ^ u is - ¥ ~ /UT ;^ => — & MS # ¥ ) , T 9 V s^Zkffim ( 
[ 0 0 8 0 1 
[ 0 0 8 1 ] 

7 ■< /V A. ?£ if) , ^y^^T^/W^Wfli^-C^^ xf-l/>rW7^ u- f- 3fc «H§ 

7-^/^1 . *!)7; KltJl7-{/^ (ti:t-f n>7^;l'A) 2* 09 ^ T? # 5 0 
[ 0 0 8 2 1 

roi 5 4Stt7^;i/A[i, *Itt7^u?fcotU< 1 - ** X «: ~ to jg # IE ft 7 
^Kt-fcott^, ® #L ® (^p^-fem^a^^) -"^ T v # — 3 — hXiiry^- 

fc^o&JSIMt;#>©8i«RJ§-S:, S£ * ^ j, * y >^*ifeiiLtl^7^;vA^, 

— b Lfct^7^^At*a, ^^Ai) T 14 £ «fc <3 -It^±^t5i £ 

tfS-C^S, «S^^*®©J¥^-f*> 09 x. fi ^ 10 0~3 0 0 0^-^^xhct — A (10~3 

OOnm) , IS L< B2 O 0~ 2 0 0 Oty^^ Fp-A (20~200nm) , £ £> 
£f * L < 3 0 0~1 5 0 0 Jrls ? * h a — A (3 0 ~ 1 5 0 nm) gSfiotU 

[ 0 0 8 3 1 

SW^^yWAroff^-tt, l~200Mm,&£L<te5~120 i um, £ <b IC & * U < 
tt 1 0~1 00^m6IfJ,5. 
[ 0 0 8 4 1 

**** y -7 u 9 ^ ® mis. f&&& <s&m ism (&m®<Dmmm) com^n, wta, o. 30 

1 ~ 5 0 M m , £J * L < O . 2~30/xm, $6>[C0*b<ttO. 5 ~ 1 O m m ( 09 X. 

M , 1 ~ 8 M m ) m & -v fc •? , ii ^ , l-SMmSS-efc-s,, 

[ 0 0 8 5 ] 

S»7>f yuAjfc^^oSl^fettttfWR^Hf , 09*.tt, y^- 

y ? ^ 9 >-mmm.i&V!>&mtt\z.mi6x.v±mm i^ttm, ^.mnuxmm^ 

[ 0 0 8 6 ] 

* *s , 7ktt^y!7^^>-wj3gjm^^**«'7 p 7^^?'^7^/wA — aiifci, 4> & < 40 

[ 0 0 8 7 ] 

TKttd? y ? u 9 ^mmm&®te, m* commx-mmx- % „ 09x.tf, i^7^va 

£ W flg Jl £ W IS ^ ^ gfc O Jl » K £ i~ 5 T ^ # - a - ]■> #J <t bT^-^-fV^UT 

[s^iofij^pTtetti 

[ 0 0 8 8 1 50 
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* fc, TkftzK y >7 * fiT" 9 * f- y 9 & Jg 8£ ft <D 

[SfcJfcMl 
[ 0 0 8 9 1 

K T (c , HJfe«»lfcS<5v>T*«MSr«t9l¥«fB^SiW-r5as, * 38 93 - n <b tf> 31 i£ #J 
<toTRRj£^tt-5 t> © tt * „ 
[ 0 0 9 0 ] 10 

mmm i v * ^ ? ^mm a) 

mXDI U^i?/f y->7^-h) 45. 5 g , *^XD I (1, 3 - fcf * 

(0'>r^-h^f-/i') v'^ta^^--^^) 93. 9 g> m^-uv-^yrr — A- 2 4 . 8g 
, i^^f B-;U7*pfty^l 3. 4 6 SO ! S9JHT^f;nf;^Fy8 0. 2 g 5r 

?y/i//K!J -7-g$5r 4 o H) if ;wr 5 y 9. 6 g CttliLfc, ^ co y $ u 

t5: e 2 4 . 8 g c*[:**f^ t) 5>ft$t > 2-[(2 

^Sre*-T5^i:lcj;ti, @?^^-2 5m4%^ J PJ$*fe^- : S9 0nm(D7K^SJ:S^y^U'^ 
^ W AM A £: # fc i©tl©iffia2 6. 9mgKOH/g, ^^^^Szg^S.T^!?l^T 20 
SIft0^f)-(13 9. 6 S * % T? $> 5 „ 
[ 0 0 9 1 ] 

®i it #1 2 v v u # y-mmB) 

*iXD I (1, (-fyv'T^ — h ^ f v'^u^df--^^) 145. 7 g , 

i^U^i/yn — /W2 4. 2 g , * f-vi — ;vyn f tVil 4. 8 gjyilJi LT7 
-fc h v 8 3 . eg^S-a-b, t^#l^T5 5tt*6l^M5f£:$*fc 0 ft^t*, 

y/U^ y v-^^Sr 4 Ott h y ;V7 5 >■ 1 O. 6 g(CT4> 

?P £ -ti: fc , i0^i;'>U'^i/7 0 W^y-7-^f^2 7 8. 9 g £ * 6 5 5 . 8 g|C**r-f 
^^-Ci ») ^t^t, 2-[ (2-75/if;l/) 7?;]x^;- /V 2 3 . 4 g -? 
A K Jfc £ ?T T-fe F>tB*t5itCJ:9, @ 7£ # 2 5 fi * % , ^zJ^tS^-^l 1 0 n 30 
m©7k^tfeS^y^^^>#flgBSr#fc 0 CO«Jg©Sli(i2 8. 2mgKOH/g, 

\/ * >mm&x.xf'? ut mmm<D&m-i* 3 s. 9ii%-?i,5. 

[ 0 0 9 2 ] 

» is m 3 (^yDw^Mo 

mXDI O^ + J/Jl/y^-fy/r* - h) 4 7. ig,-fy*n^s?-fy^r* — 

hiii. i g, if i/y^y 3-^2 l. 7 g, v^^f P-/i/ycf tv®2 o. lg 

& tfit #J £ lt^;Hf^^hy9 1. 9 g&rfi-g-L, i|fl^iT7 0tt5^Hg 

f A' T 5 V 1 4 . 4 g tT+ftJtfe, r©#!) ^W^y/l/iKy^-giS O 6. 3g 
**7 1 3. 5(>lC**:7*jX/<-\C£<0ftWc£&, 2-[(2-T5yx.^/U)T$y] 40 
i * / — A> 2 3 . 4 g-CiiSSSJifTl', ^f/nf^^hV«rg*-f-5C<b^J;t), 
@^^2 5*4%, ¥ *S *fc ^ =S 8 5 nm©7k^fcM^y l>^^VltJ|gC§r#fc 0 r <D « fl§ 
(Dmmtt 3 5 . 4mgKOH/g, ^ 1^:? VSSSSU! 9 l/7lIS«^ttlj: 3 5 . 8 fi 
f % t' J> 5 „ 
[ 0 0 9 3 ] 

TKSSXDI (1, 3 - * (^y->7^-F^f/H v-^ct^.^-^^) 135. 9 g> 
x.^i^v^ya — /P2 4. 2 g , i^^fn-^^^^^16. 3g^t^^^Rli:U-CT-feh 
= H 8 0 . lgSrJl-g-L-, llfl^T 7 OtTM #MSt£*tfc„ & V^T? , i <£> # 
/W/K^r^/WS^-^T!>l^^>7 p u^y-^-^^^4 O'C-ehy^f^T^Vl 0. 6 g IC T 50 
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4> ?R £ * fc „ ^ <D # V $ U # >■ U \) - 2 6 7 . lgSr, 655. 1 g©7kt* 

tT'^^-Ci^lJt, T V f ^ m 5> fc K 9 K 3 1 . 4gt?^#ftSJC*tT^, 
Tth=F JA'S:fi*t8ii:l:±5, H«»2 5li%, ¥*Stf ll 0 0 n m©*^ 
fKSJtff y ? ^ yfllD £#7t 0 rof|gOttfftt2 8. 3mgKOH/g s ? > 3 

**Xl*$'l'T*«*©'&m-tt3 6. 6 fi g % & 5 „ 
[ 0 0 9 4 ] 

ts;M5 (tfvti'f^ffimE (i&mm^^^) ) 

XDT (**/Jl'^;'fyi'7*-H 55. 9 g , *^XD I ( 1 , 3 - \f * ( -f y 
T ^ — h^f^) i'^n's^ty) 115. 3 g, if l/y^D 3- ?X> 2, A . 8 g , v> 

^^n — /P^ak'^-^^IO. 1 gRUtg|Jt LT^f/l'Xf^^ h>9 5. 8 g Iri^ 10 
^iit#ffl£tT7 0'CT*5B£|iaKJS£-tfrfc o oV^rcD^/P^^v'/VS^Wl?^*^:?' 

U- *K y -v — ^^*4 0 t CT-hyif/UT5>'7. 4g{C-C't , fP$-€:fc <) Z. (D # ]) ? is ? 

^ U ^ V -mmi 7 5 O . OgO^lCzfc^f-^* J; f?#ffe$ii:, 2 - [ ( 2 - T 

i; y i f ,W ) 7?/] x^/-/V26, 5gT?0tt*KJE£«rfirV^ yf/Hf/v^h^fc 

J§E5r#t 0 ro^flg<D^ffi(4l6. 8mgKOH./g, ^W^^SSI*^T^">U-TSiSI 
«©^ffli4 1 . 8li%f$)5, 
[ 0 0 9 5 ] 

& it M 6 (^^^>^tt^yT5Vfb-^^A) 

*iXD I (1, 3-tTX (^y/7^-h^f*) ->-^n^.^r-^>-) 97. 1 g , 20 
yf/H^y-/l.T5:x9 3. 6 g *«TLTS^l, tigfl^T 6 0 tT' 2 NfflSJg 
$*T, !7^*>-^tt#yT5Wfc"S-!|fcASr#fCo ^©75yft^*©7;y«H:3 0 9 
mgKOH/g-efcofc 
[ 0 0 9 6 ] 

8*«7 (^^^v^tt^yr^^^-^^B) 

H#^ea^5:*/v ( * ) so^^^ - fd - 1 7 ohn (^^t^f-i/y^-f y-^7^ 

-h©7n77^-F/h!J-7-) 1 8 6 g , f/H ^ ; - ;V7 5 V 9 3 . 6 g £• 

jjSTL-cjg-a-L, ti#i^T6 ott*2NfMsis$*t, yf tt# y 7 5 >{t^ 

$9 B £r # 0 r ©7 5 Vft^ife©7 5 ^iti 2 1 1 mg KOH/gtfeofe. 
[ 0 0 9 7 ] 30 

^P75yft^«l (ii) tLT, TIHfL^ife &m ^ito 
[ 0 0 9 8 ] 

xf l^y^7?y (EDA, T 51 > ffi 1 8 6 7mgKOH/g) 

2-[ ( 2 - 7 ^ y if ;U) 7^]x^/-/V ( A E E A , T 5 V ffi 1 0 7 7 m g K 
O H/ g ) 

if Uy^7^|:xf i/y^aff^ h^^sUfrttHUlsfttttiUft ( E D A - E O 4 , 
7?y§4 6 8mgKOH/g) 

l/y?7? > ( m X D A N T 5 >• ffi 8 2 4mgKOH/g) 
y * y I/y^7iV|lif l/y^ + t^ K4^e/Vd5#APL7c#AP#: ( m X D A — 40 

E04, T5>'ffi34 9mgKOH/'g) 

y - (2-757if;v> T 5 y 7p f;vy f ;v-^y h 3r 7 ^ (AEAPS, T 
5Vffi5 4 4mgKOH/g) 0 
[ 0 0 9 9 ] 

1 ~ 1 7 

SfrfE^jfy ? y^ yiiA~E i > ^yr^yft^fe (llftfE * ^ * ^settTK y t ^ ^{b-a- 
* a , B^-g-tp) %*i(c^-rfi*#j-^-eM'g-Lfcm, sm^^/va^^^u, i i o t 

t-3 08)^111., ttif ti«i7^;WA^#ft„ ib^fcai7^;vA©^i^x/^y 7 
ttSr^^igiiSaj^^B (*^y a y h n -^tS, MOCON OXTRAN10/5 
OA) SrffiV^ 2 0ttiJ:t)!5 0%RHJ: > 2 Otlb'itJtS 0 % R H i ©#I$IT©*# 50 
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